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ABSTRACT 

The Turgay region is considered as the north-eastern border of the 
Peri-Tethyan basins during the Cretaceous. This area contained elements of 
each area’s faunas; the relatively warm Peri-Tcthys faunas with the cooler West 
Siberia faunas. Cretaceous deposits arc found throughout the southern Urals, 
especially in the western and southern Primugodzharie, Aktyubinskian 
Priuralie, and Pri-Irgizsky areas. Cretaceous deposirs are covered by Cenozoic 
rocks, shown from well cores of the south-eastern border of Mugodzhar 
mountains, Turgay and northern PriAralie. The Lower Cretaceous in the sou¬ 
thern Urals was predominately continental. In the western Primugodzharie 
and Aktyubinskian Priuralie region, marine sediments of Neocotnian, Aptian 
and Albian age were deposited. Red continental sedimentary rocks were depo¬ 
sited during the Neocotnian. Coal and bauxite were deposited during Aptian 
and Albian. The Lower Cretaceous boundary was marked by a marine regres¬ 
sion, while the Aptian and late Albian-early Cenomanian are characterized by 
extensive continental rocks on the entire territory, with the exception of the 
Turgay region. A widespread marine transgression is evident during the 
Cenomanian. 
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This transgression influenced die sedimentation in the southern Urals, East 
European, Scythian, Turan and West Siberian platforms. Upper Cretaceous 
was dominated by shallow marine facies, coastal and shore deposits. Marine 
transgression continued until late Maastrichtian. 1 he end of the Late 
Maastrichtian was characterized by the appearance of very shallow water and 
lagoonal regressive facies. The Cretaceous/Paleogene boundary was marked by 
a pause of sedimentation with erosional unconformities in the boundary bet¬ 
ween the Maastrichtian and Danian. Foraminifera, radiolaria, belemnites, sela¬ 
chians, mollusca, pollen, and spore reveal the timing of events and suggest the 
paleoenvitonment of this region duting the Upper Cretaceous. 
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stratigraphie, 
correlation, 
Cretace, 
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RESUMfi 

La region de Turgay represente la bordure nord-orientale de l’ensemble 
Peri-Terhysien au Cretace. Cette region comprend des elements des diverses 
provinces fauniques; des faunes Peri-Tethysiennes relativement chaudes et 
des faunes froides Sibericnncs. Des depots Cretaces existent partout dans 
1’Oural meridional, et particulierement dans les zones occidentales et meri- 
dionales de Premugodzharie, du PeriOural Alctyubinskien, et les zones de 
Peri-Irgizsky. Des forages de la botdure.sud-orientale des moots Mugodzhar, 
Turgay et de PdtiAralie septentrionale ont revele que les sediments Creraces 
sont reconverts de roches Cenozoiques, Le Crdrace inlerieur de l Oural sep¬ 
tentrional cst csscnticllcmcut continental. Dans Ic Primugod/.harie occidental 
et la region du PeriOnral d’Aktyubinsk, des sediments matins du 
Ndocomien, de I'Aptien et dc I'Albien existent. Des roches sedimentaires 
continemales rouges se sont deposees au cours du Ndocomien, puis du ebar- 
bon et dc la bauxite it I’Aptien ct it I’Albien. La limite inferieurc du Cretace 
cst marquee par unc regression marine alors que I'Aptien et I’Albien supd- 
rieur-Cenomanien infericur esr caractcrise par unc grande extension des 
depots continentaux, sut i’cnscmblc du tetritoire, sauf dans la region de 
Turgay. Uue large transgression matinc se manifeste au Cdnotnanien. Cette 
transgression a influence la sedimentation dans 1'Oural meridional, I F.itrope 
orientalc, et les plates-formes Scythienne, de Turan et de Siberic oecidentale. 
Le Cretacd supetieur fut domind par des facies dc mcr pen profondc, ct des 
depots cbtiers ct de rivage. La transgression matinc a continue jusqu’au 
Maastrichticn superieur qui s cst termine par des facies rres peu profonds et 
regressifs lagunaires. La limite Ctetace/Paleogene fur marquee par Une pause 
de sddimentation et des discontinuirds drosives a la limite Maastrichtien- 
Danien. Les foramiriil’dres, radiolaires, bdlemnites, selachians, mollusques, 
pollens, et spores indiquent la chronologie des evenements et revelent les 
types de paleoenvironment de cette region au cours du Cretace. 


INTRODUCTION 

Tectonic activity' in the Uralian mobile belt cea¬ 
sed at the beginning of the Mesozoic, completing 
the suturing of the Russian platform and West 
Siberian plate. A new tectonic regime began to 


evolve. During the Late Jurassic-Lower Paleogene, 
the Uralian epiliercynian platform was generally 
uplifted. Mountain building coupled with ero¬ 
sion were the predominate mechanisms during 
this time. Thin beds of continental sediments 
were accumulating in the surrounding basins. 
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During the early pare of the Cretaceous, the 
northern porrion of rhe Urals downwarped at a 
faster rate. A transgressive cycle flooded this 
region with northern boreal waters. This epicon¬ 
tinental sea was a mixrure of waters from the 
Polar, North Atlantic and North Pacific paleoba- 
sins. The southern porrion of the basin was not 
invaded, as there is only evidence of continental 
sedimentation in local depressions, 

During the larer parr of the Cretaceous, the sou¬ 
thern porrion of West Siberia was tectonically 
downwarped allowing the transgressions to fully 
invade the Russian Platform, West Siberian Basin 
and Peri-Tethyan basins of the Turanian Plate. 
The Turgay trough allowed the north-western 
portion of central Asia and north-western 
Kazakhstan ro experience marine conditions 
(Papulov 1974). 

This connection influenced rhe microbiota of 
West Siberian during the T.ate Cretaceous. 
Elements of the Terhyan fauna are found in 
senti-isolared marine basins. Components of 
foraminiferj, radiolarian and mollusca of the 
West Siberian region can be correlated to the 
fauna of the Peri-Tethyan region. The Turgay 
Trough records rhis mixed fauna. 

The Turgay Trough is situated between the east¬ 
ern slope of southern part of the Ural Mountains 
and rhe Kazakh Shield. The northern Turgay 
area has well preserved Upper Cretaceous assem¬ 
blages and is a reference section for foraminifera 
and radiolarta for Cenomanian, Conacian, 
Santonian, Campanian, and Maastrichtian. 
Upwarping in the north near Kustanay City, 
Kazakhstan, was the southern limit between rhe 
West Siberian basin. South of this area marked 
the area of the Pcri-Tcthyan basins, where arctic- 
boreal waters of West Siberia mixed with the 
warm waters of the Peri-Tethys. This basin has 
faunal representatives of the warm waters of Peri- 
Tethyan basins with the arctic-boreal faunas of 
West Siberian basins, These assemblages ace key 
ro understand rhe interaction of the West 
Siberian, European, and Peri-Tethyan basins'. 
Understanding the biostratigraphy in the 
Cretaceous of the southern Urals will help ro 
correlate timing of events of the Peri-Tethys and 
Wesr Siberia. 



Fig. 1. —Location map. la, Or'-llek Hills area: 1b, Mugodzhar 
Mountains: ic. eastern Mugodzhar Mountains; 2a, 
AKtyubinskian Prluralle; 2b, western Primugodzharie: 2c. south¬ 
ern Primugodzharie; 3a, north-eastern Uslurt; 3b. northern 
PfiAralie; 4a. western side of Turgay Trough; 4b, south-western 
Turgay; 4c, Turgay Trough; 4d, eastern aids of Turgay Trough. 


STUDY AREA 

This area encompasses a vast region (Fig. l), with 
few outcrops. The termination of the Urals in 
the south is bordered by the Or-Ilek Hills and 
Mugodzhar Mountains. The Or’-llek Hills (alti¬ 
tude 30-509 m) represents the divide between 
the Or' and lick Rivers basins. The Or’-llek Hills 
arc approximately 100 km wide, ranging from 
Orsk City on the east to Aktyubinsk City on the 
west; and 200 km long, extending from the Ural 
River Valley on the north, to Kandagach in the 
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south. The Mugodzhar Mountains are low moun¬ 
tains south of the Or’ River. The Mugodzhar 
Mountains consist in several ranges and groups of 
low mountains and hills. The highest peaks are 
approximately 650 meters'. The Shoshkakolian 
Range (altitude 274-408 m) is the most southern 
extension of the Mugodzharian Range. 

The Poduralian area (Emhian Plateau) is south¬ 
west of the Or’-llek Hills, Mugodzhar 
Mountains and Shoshkakolian Range. The 
Emhian Plateau is an erosional surface draining 
toward the PriCaspian lowland. The East 
Mugodzharian plateau is north-east of the 
Mugodzhar mountains and south of the Or’ 
River. The East Mugodzharian plateau drains 
toward the Turgay plateau. 

The south-western portion i.s formed by the 
north-eastern frame of the Ustyurt Plateau 
(100-200 m) and the Shagray Plateau 
(100-150 m) and the Shoshkakolian Range in 
the south. The PriAralian Plain (150 m) is the 
territory north of Aral Lake. It contains the 
sandy Bolshie. Malye Barsuki, Barshakum and 
PriAralian Karakum Deserts. The eastern portion 
of Turgay Trough is the Turgay Plateau. It is 
spread between the massifs ol the southern Ural 
mountains, east of the Mugodzhar Mountains 
and west ol the low lying Kazakh Melkosopoch- 
nik Hills, Central Kazakh. The-length is around 
800 kni (north-south), and width (east-west) is 
300-450 km. 

The south-western part of Turgay Plateau, adjoin¬ 
ing to the East Mugodzltar Plateau, is called the 
Pri-lrgiz Plain (150 in). The Western part of the 
Turgay plain is the eastern border of Zauralian 
Plateau (altitude 250-3.50 in). The Turgay Plain 
in the north IS called the Kustanay Plain (altitude 
170-220 ml; the central part is called the 
Aday-Ul’kayak plateau (altitude 220-300 m); the 
east is called the East Turgay Plateau (200-400 m) 
and the south is called the South Turgay Plain 
(altitude 150-180 ni) (Milctsky, 1981; Ozhiganov 
1964; Zakharov Si Udri 1971; Vereschagin el aL 
1975; Gerasimov et al. 1968; Yanshin 1953). 


STRUCTURAL OVERVIEW OF AREA 
The Urals are divided into areas that reflect dif- 



diinng the Cretaceous, t, Hreduralie: la. Polar, Pnpolar and 
northern Preduralie; It), middle and southern. 2, Zauralie 2a, 
Pripolar and north-western 2aura!ie: 2b. Pnpolar and north: 2c, 
middle and south-west - 2d, middle and south. 3, 
Prtjdfnugodzharie. 3a, Orskyarea; 3b, Khobdinsky, llehsky, and 
Zhurunsky area; 3c, north-west Turgay; 3d, north-east Turgay. 
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ferences in structure and depositions! environ¬ 
ments. The Russians refer to these as structural- 
facies divisions. Figure 2 shows the general 
scheme of the structural-facies divisions of the 
Urals during the Creraceous. This paper empha¬ 
sizes the Upper Cretaceous events that occurred 
in the southern termination of the Urals and 
adjacent territories (Fig. 2; 3a-d)) 

The southern Urals is subdivided into four main 
structural-facial zones (Fig,. 1): (1) southern ter¬ 
mination of the Ural Zone; (2) western adjoining 
plains or Primugodzharie and north-eastern 
Pricaspian Zones; (3) southern adjoining plains 
or PriAralie and north-eastern Ustyurt Zones; 
and (4) eastern adjoining plains or Turgay Zonc. 
The Or'-llek Hills area corresponds lo the 
Central Uralian anticlinorium and includes the 
area west of the Kosisteksky region (the southern 
continuation of the Sakmartan Zone of southern 
Urals), and the area east ol the Kempirsaysky 
region (conrinuarion ofSouth Uralian Zone). 

The Mugodzhar Mountain area (Fig. 1: la-c) 
includes the southern terminations of three 
widespread Uralian regional structural units: 
Tagil-Magnirngorskian synclinorium, East 
Uralian anticlinorium, and portions of rhe 
Zauralian anticlinorium. 

The Priniugdozharic Zone (Fig. 1: 2a) includes 
the area west of the Mugodzhar Mountains and is 
referred to as (he Aktyuhinskian Priuralic area. 
This corresponds to Aktyuhinskian pericline 
trough of the Ural fold system, which is partly 
covered by Mcso/.oic-Cenozoic blanket deposits. 
The western Primugodzharie (Fig. 1: 2b) is a 
broad belt west of the Mugodzhar Mountains. 
This area corresponds to the Kempirsayskian 
Zone of Ccntral-Uralian anticlinorium and to the 
eastern border ol Pri-Caspian depression of East 
European platform. The western portion of the 
western Primugodzharie and southern Primugod¬ 
zharie areas are similar to the east-north-eastern 
parts of the PriCaspian lowland area. In the south¬ 
west area of the Mugodzhar Mountains, the 
region referred to the southern Primugodzharie is 
located (Fig. 1: 2c). The Shoshkakolian Range is 
located in this region and is considered as a conti¬ 
nuation of the Mugodzhar Mountains, which is 
equivalent to the eastern part of souch Emba area 
(Zakharov & Udris 1971; Sobetski 1982). 


The PriAtalie Zone ts located in the southern 
adjoining plains (Fig. 1: 3a, b) The western por¬ 
tion is referred to the north-eastern Ustyurt 
region. It is formed by horizontally bedded 
Nengcne, Oligocene, Eocene, and Cretaceous 
deposits. This area is equivalent to the eastern 
part of the PriUstyurt area. The northern 
PriAralie adjoins the North Aral Lake and is cha¬ 
racterized by a Paleozoic geosyndine basement 
and thick Mesozoic-Cenozoic sedimentary cover. 
The Turgay zone (Fig. 1: 4a-c) includes the 
Turgay Plateau horn the West Siberian plain in 
the notth to rhe PriAralian Karakuin Desert in 
the south. There are several fold systems identi¬ 
fied in this area, including the Kustanayan syn¬ 
clinorium, Ubaganian anticlinorium, Aksuat- 
skian synclinorium, and Esilskian synclinorium. 
In the eastern slope of the Urals, the Zauralian 
antidinorium is the western border of t he Tiirgay 
trough. The south-western Turgay region is 
situated between the Mugodzhar mountains and 
the northern PriAralie. This area has a deeply fol¬ 
ded basement with a well developed sedimem 
cover. In the southern portion is" the boundary 
between the Central Kazakhstan fold system, 
PreCambrian and Early Paleozoic rocks outcrop 
in the Ulytauskiaii anticlinorium and form the 
eastern frame of Turgay trough. This region is 
referred to as the eastern border of Turgay trough 
or eastern Turgay. These boundaries are well 
documented in the literature (Mileisky 1981; 
Ozhiganov 1964; Zakharov &r Udris 1971; 
Yanshin 19711 Vereschagin etui. 1975; Moskvin 
1986, 1987; Naidi'n etui 1986; Papulov 1974). 

STRATIGRAPHY OF CRETACEOUS 
DEPOSITS 

Cenomanian (Figs 3-5) 

During the Cenomanian, the southern Urals 
range from continental to marine. Continental 
and semi-marine (lagoona! lacustrine) rocks of 
upper AJbian to lower Cenomanian (AJrykuduk- 
skaya Formation). Coasral marine rocks are cha¬ 
racteristic of the Nogaytinskaya Formation 
(Primugodzharie and PriAralie) in the 
Primugodzharie and PriAralie regions. Semi¬ 
marine and continental rocks of Cenomanian- 
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Turonian age (Shetiregiz.skaya and Novoko- 
zyrevskaya Formation) are located in Turgav.. 
Lower-middle Cenomanian coastal marine dcpo- 
sits are found in the western Primugod- 
zharie and Aktyubinslcian Priuralie. Upper 
Cenomanian deposits in the western areas are 
absent. 

The late Albian - early Cenomanian Altykuduk- 
skaya Formation occurs on marine deposits of 
the Aptian-AJbian Bogdanovskaya Formation in 
the Aktvubinskian Priuralie region. The 
Altykudukskaya Formation in western 
Primugodzharie and Or-lick Hills is uneonfornv 
ably laid on Paleozoic rocks. In the southern 
Primugodzharie, north-easrern Ustyurt and 
northern PriAralic, the Altykuduskayn Formation 
lies on the continental deposits of the Aptian- 


Albian Karashataukskaya and Kysylshenskaya 
Formation. In the western area the 
Altykudukskaya Formation has surface outcrops. 
Throughout the rest of the region, the depth has 
been determined by boreholes (Zhelezko. & 
Segedin 1972; Mi lets ky 1981). 

The Altykudukskaya Formation mainly consists 
of white to yellow, siltstones ro conglomerates, 
unconsolidated clays to gravel, with sandy 
concretions and plant debris. Two sections can 
he recognized. The lower unit contains light grey 
to yellow-grey, poorly sorted, quartz rich sands in 
horizontal or slanting beds. Gravel and pebbles are 
found in the sand layers with kaolinire. The total 
diickness of rhe lower unit ranges from 20-120 m. 
Spores and pollen (SPA IV’. 1) from early 
Cenomanian age are found in the lower units. 
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The upper portion of rhe Altykudukskaya 
Formation is found in the western areas and has 
well preserved selachia (shark teeth) which arc 
from rhe Palaeoanacomx volgensis Zone of Albian- 
early Cenomanian age (Zhelezko & Segcdin 
1972). Flora from the Koldenen-Temirskian 
paleoflora (LFA l) of late Albian-Cenomanian 
age is found in sandy horizons (Shilin I98d). 

In the eastern I’riCaspian region, transgressive 
Cenomanian coastal and deeper marine deposits 
are found on continental Albian rocks, The 
Cenomanian rocks in this area consist of yellow- 
grey, green-grey, yellow, quartz rich glauconite 
sands, grey sandy clays, and sandstones. 
Ammonites' of the Kama mites gross auvrei Zone 
(early-middle Cenomanian); selachians of the 


Palaeaanacordx obliquus Zone (early-rniddle 
Cenomanian); mollusca of Oxytoina pectinata 
Zone (early Cenomanian); and foraminifers of 
the Gavelinelld cettomanicet Zone (early-middle 
Cenomanian) are found. The total thickness 
ranges from 20-40 m (Nevesskaya 1985: Azbel 
&C Grigyalis 1991). 

'Fhe western Primugodzharie, transgressive depo¬ 
sits of marine quartz sands, siltstones and clayey 
sihstones of the Nogaytinskaya Formation over- 
lies continental deposits of rhe Altykudukskaya 
Formation. The toral thickness of rhe 
Nogaytinskaya Formation is 5-10 m. Typically 
clayey siltstones are in the upper portion, with 
beds of mollusca and selachians ol rhe 
PaldtoandCorux obliquus Zone toward the middle 
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Fig. 4 — Correlation of the Or’-llek Hills, southern Primugodzharie, and Turgay. 
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to lower portion of rhe section. Conglomerates 
and sandstones are in the bottom of the section 
(Zhelezko & Segedin 1972), 

Cenomanian-Turonian (Figs 3-5) 

The Cenomanian-Tutonian rocks arc widespread 
in the Turgay trough and represented by the 
Shetirgizskaya Formation (continental to semi¬ 
marine) and Novokozyrevskaya Formation 
(continental). Surface outcrops arc only found in 
erosional and karst depressions. 

Composition of the Shetirgirzkaya Formation 
varies with the area. In the northern part of the 
Turgay trough, the Shetirgirzkaya Formation is 
about 10 m thick, composed of grccn-grcen 
monmorillonite-beidellite sandy silt)' clay to kao- 
linire clays with lignite, coal and pyrite. This sec¬ 
tion lies unconformably an Carbonifereous 
limestones, with Santonian marine deposits lying 
on top of the section (I’apulov el at. 1990). 

In the southern part on rhe Kazakh Republic, the 
deposits are thicker (up to 60 tn) and range from 
coarse grained sandstones to silty claystones, with 
some plant debris. The lower portion of the 
Shetirgizkaya Formation contains sporcs/pollcn 
of early Cenomanian age, while the upper por¬ 
tion corresponds to late Ccnomanian-early 
Turonian. Flora of Cenomanian-Turonian age is 
also found of the Ayatskiafi regional flora (Shilin 
1986). Marine deposits of the Santonian age lie 
on top, while Albian grey clays are at the base of 
the section. 

The Novokozyrevskaya Formation lies on wea¬ 
thered Paleozoic rocks throughout the region, 
Overlying disconfonnably varies from Santonian, 
Campanian, Maastrichtian or Paleogene, depen¬ 
ding ort the location. A 43 m section is found in 
the NoVokozyrevsky quarry, near die Tobol River 
near the town of Okcyabrsky. The bottom of the 
section contains kaolinite-hydromica clays with 
clasts of Paleozoic rocks. A 13 m layer of bauxite, 
which is commercially mined, is present up in 
the section. The top of rhe section is approxima¬ 
tely 15 rrt of kaoljnite-gibbsite dark clay with 
lignite and coal)' plant deposit, with the upper¬ 
most containing bauxite with plant remains. 

The Novokozyrevskaya Formation throughout 
this region ranges in thickness from 0-100 m.. It 
can be characterized by three parts including a 


lower coarse grained sandstone, a middle bauxite 
beating layers, and an upper kaolinite clay with 
plant remains. The lower part usually contains 
spores/pollen association of early Cenomanian 
age, with the middle and upper layers containing 
late Ccnomanian-early Turonian age (Papulov et 
at. 1990). 

There arc other Cenomanian-Turonian deposits 
in the western side of rhe Turgay trough, deposi¬ 
ted in a laeuStrine/continenta! environment. It 
outcrops in karsc depression and other erosional 
tegions. Near the Avar River, an outcrop of 
approximately 16 m is found. The base of the 
section has sandstones with Paleozoic weathering 
debris. Kaolinite clays with lignite overly grade 
into quartz rich Sands toward the top of the sec¬ 
tion. Santonian oolitic beating Sands are found 
tying conformably ort the top of the section. This 
deposit contains spores/pollen ol late Cenotna- 
nian-early Turanian age, with a flora assemblage 
of Turonian age called the Ayarskian- 
Kazakhstanian flora (Shilin 1986). 

In the north-eastern corner of the Turgay region, 
the Upper Cretaceous sedimentary sequence of 
Turgay, is replaced by West Siberian sequences. 
The semi-marine deposits of Shetirgizskaya 
Formation is gradually replaced by the semi- 
marine- West Siberian Uvatskaya Formation, 
which contains the Trocbitmrniind wetteri- 
Troehmmmm subhotiuae Zone of late Cenoma¬ 
nian. The radiolarian zonal ion also correlates a 
late Cenomanian age ( Ceuo/liseus cenomnnicus- 
Stichocapsfffirosia uvatica Zone). 

Turonian (Figs 3-6) 

Continental, marine, and coastal-marine deposits 
of Turonian age are widespread in southern 
Primugodzharie. northern PriAralie, and Turgay 
Trough in subsection. The thickness of Turonian 
deposits ranges from several meters in the north 
to 80 m in the south in the southern Priutugod- 
zharie, and increases to 300 m in the PriAralie 
region. 

In the Aktyubinskian Priuralie, deposits of 
Turonian age are found on Cenomanian sand¬ 
stones. along the lick River. Marine clay rich 
quartz sandstones and clays (up to 12 m) are 
found wit h .hwcerdmus and ammonites of the late 
Turonian Inoceramus labiatus Zone and foramini- 
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Fig. 5. — Correlation of foraminiferans, radlolarians, belemnltes, selachians, and mollusca in the southern Urals region {adapted from Naldin et al. 1984a, b; Naidin 
1977; Azbel & Grigyalis 1991). 
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fers of the late Turanian Gavelinella moniliformis 
Zone. Santonian rock.? arc found conformably 
on top of this section. 

In the Kazakh Republic, near Novofcdorovsky, a 
13 m section lies on Cenomanian sandstones. 
The section contains a phosphoritic horizon of 
concretions in quartz-glauconite sandstone. Dark 
grey to green grey clayey marls arc found in the 
rest of the section. The section is overlain by 
Santonian phosphoritic layer. 

In the Or’-llck Hills area, in the Kirgcldinsky 
graben on the Ural River, the Turanian is repre¬ 
sented by micaceous quartz rich sandstones and 
siltstoncs. Inoceramus latnarcki park can be found 
in this region. 


The Turonian deposits of the southern 
Primugodzhnric outcrop near the flanks of the 
Shoshkakolian anticlinorium. In the northern 
portion of this area the deposits are continental, 
but become more influenced by marine sedimen¬ 
tation in the south of the Shoshkakolian Range 
area. On the Ustyurt plateau and in the 
north-western part of the PriAralic (Kulandy 
Peninsula ol the Aral Lake), the Turonian depo¬ 
sits are marine. In the south-eastern Turgay area, 
the Turonian rocks range from continental (earl¬ 
iest sedimentation) to coastal-marine (latest). 
Continental deposits of kaolinitc clays, sand¬ 
stones, and siltstones are called, the Zhirkindek- 
slcaya Formation in the southern Primugod- 
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Fig. 6 . — Correlation of foraminifera zones from the Russian Platform, western KazaKhstan and Crimea, Caucasus, and Carpathians 
(western part of the west European Paleobiogeographic provinces). 
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zliarie, northern PriAralie, and south-western 
Turgay. 

Marine deposits of Turonian-Coniacian age com¬ 
posed of greenish monmorilloiiite with admixtu¬ 
re of kaolinite, with interlayers of glauconite 
quartz rich siltstones, clayey siltsioties, and fine 
grained sandstones a re found in Northern 
PriAralie. The total thickness of these deposits 
are approximately 100 m. These deposits contain 
macrofossils of the late Turonian Inoceramus 
la hiatus Zone and Coniacian inacemmus scblocn- 
bacbi Zone (Yanshin 1953). 

In the eastern PriCaspian region, late Turonian 
deposits are lighr grey - grey sandy limestones, 
carbonate sands, with a phosphoritic horizon in 
the base. The total thickness ranges from 
2-25 m. These marine deposits contain macro¬ 
fossils of the late Turonian ItUtct'mmus■ labialIts 
Zone, Squalicorax sagisicus Zone and the forami- 
niferal Gavcllnella monilifortnis Zones. Conti¬ 
nental deposits contain spore/pollen in thc- 
SPA 1V.3 Zone. 

The Ayatskaya Formation in Turgay, was former¬ 
ly considered Turonian deposits, but is not consi¬ 
dered Turonian in this study. In the 
north-eastern region of the Turgay region near 
the boundary of the West Siberian platform, the 
Turgay faunas are replaced by West Siberian fau¬ 
nas. The foraminifera and radiolaria indicate 
Turonian age in the West Siberian Uvatskaya and 
KuznetsoVskaya Formations (Anion I9S8, 1990). 

Coniacian (Figs 3-6) 

Coniacian deposits are absent from the majority 
of the region, but arc found in the extreme west, 
south, and east. These deposits may have been 
eroded during a very dynamic transgression 
during the Santonian -Campanian. 

In the Western Primugodzharie region, marine 
rocks of Coniacian age are present. They are 
chalky marls, marls and clays with a thickness of 
approximately 5 m. In the south-western to 
southern Primugodzharie, 15 to 20 m of marine 
blue-grey sandy limestones with phosphoritic 
concretions and sandy carbonate claystones are 
Coniacian, This deposit contains the molluscan 
Inoceramus schloertbachi Zone and the foraminife- 
ral Gavelmella kellert Zone (early Coniacian) and 
late Coniacian Gavclinella costulata and 


Stensioeina granulata grant!lata Zone, 

In western Primugodzharie and Aktyubinskim 
Priuralie, the upper Coniacian deposits arc repre¬ 
sented by the lower portion of the Kublcyskie 
beds, which is found in the basal .section of the 
Koldcnen-Temirskaya Formation It is light 
green, fine grained sandstones and siltstones with 
a phosphoritic unit (Zhelezko & Segedin 1972; 
Zhelezko 1987, 198S). Upper Coniacian belem- 
nites of the Gonhcamax lundgreni lundgreni 
Zone 3nd selachians of the Squnlhorax falcatus 
Zone are found in this horizon. These are trans¬ 
gressive deposits found on Cenomanian sand¬ 
stones of the Altykudukskaya Formation; on 
marls of Turonian age; and/or on deposits of the 
Zhirkindekskaya Formation. In the Turgay 
Trough, Coniacian intervals are not found. 
Sedimentological evidence shows that they were 
probably eroded. It lias been suggested that por¬ 
tions of the Eginsayskaya Formation, in the 
northern pan of Turgay, is Coniacian. This cor¬ 
relation is only possible because the Eginsayskaya 
Formation in West Siberia contains Coniacian 
foraminifers of the liaplopbmgmium chapmani- 
Antmnscolana amis-Retisella kclleri Zone and 
Coniacian radiolarians of the Ommatodiscus 
niobilis Zone (Amon 1988, 1990). 

Sa nton ian-Cam PAN IAN (Figs 3-6) 

Marine deposits of Santoniaii-Campanian age 
arc found in the western Primugodzharie and 
Aktyubinskian Priuralie. Upper Coniacian-lowcr 
Campanian deposits of the Knldenen-Temirskay'a 
Formation includes two lithologic units. The 
lower unit is sandy-phosphotitic Kublcskie Beds 
and is 9 m thick. The upper unit is a phosphori- 
tic siltsrone, 17 m thick, called the Zhiirnnskie 
Beds. Lower-upper Campanian Zharykskaya 
Formation and upper Campanian Kursayskaya 
Formation are also found in these regions. 
Outcrops of the Koldenen-Temirskaya and 
Zharykskaya Formation on the Temir, Koldenen- 
Temir, and Kubley Rivers have provided a conti¬ 
nuous .section. This sequence contains late 
Coniacian, Santonian and early Campanian 
deposits. 

Light green, line grained sandstones and silt¬ 
stones with a phosphoritic horizon make up the 
Coniacian interval. Lower Santonian intervals, 
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ranging from siltsrones to fine grained sand¬ 
stones, contain two phosphoritic horizons. Early 
Saiuonian belemnites of chc Gonioeamax lund- 
greni id lie us Zone and selachians of Squaiicorax 
santonkus Zone and Squalicoraxpaulovi Zone art 
helpful to define this layer. Foraminifers of rhe 
Stensioeina exculpta exculpta Zone and Stensioeina 
granulata pnfecta Zone indicate an early Sanro- 
nian age. The late Santonian interval contains 
belemnites of the Belenmitella pmecursor pmecur¬ 
sor Zone, bivalves of rhe Oxytoma tenuicostata 
Zone, selachians of the Squalicorax kaupi Zone, 
and foraminifers of the Gtwelinella stelligera 
Zone. Early Campanian contains belemnites of 
Aclinocanntax laevigarm-Uelemnitclla pmecursor 
ntucronalifomrs Zone, selachians of Squalicorax 
liudstromi Zone, foraminifers of Gavelhielln cle- 
mentiana clemeutiana Zone and Bolivinoides 
decorat ns decorat us Zone. 

Zharykshaya Formation in western Primugod- 
zharie and Aktyubinskaian Priuralie, was deposi¬ 
ted transgressively over the Koldenen-Temirskaya 
Formation. Rhythmically alternating layers 
(5-7 m thick) of silty, marly, dark grey to green- 
grey clays, and glauconite light grey, yellow grey 
siltstones with phospboriric concretions, reach n 
thickness of 40 m in the Zharyskaya Formation 
(Zhelezko S C Scgedin 1972; Zhekezko 1988; 
Naidin ct al 1991). Rocks in the lower portion 
contain early Campanian belemnites of Lhe 
Belem netl oca max mammilattis-BelemnilelUi 
mucronatd alpha Zone? selachians of the 
SqualicoMx plica tut Zone and foraminifers of the 
Cibkidoides tt'ntireush Zone, l he upper portion 
ol the formation contains late Campanian 
belemnites of the Belenmitella mucronata mticro- 
tiata Zone, foraminiferi of Brolzenella montere- 
leasts Zone and Cibkidoides voltzidnus Zone. 

The late Campanian KurSayskaya Formation in 
the western Primugod/.harie and Akryubinskian 
Priuralie transgressively lies on the Zharykskaya 
Formation. The Knrsayskaya Formation is com¬ 
posed ol calcareous light-yellow-grey siltstones, 
silty marls with isolated phosphatide concre¬ 
tions, as well as phosphoritic horizon toward the 
base of rhe formation, with a thickness of 15 m, 
Late Campanian belemnites of chc Be/emniteila 
ex gr. langei Zone, mollusca of the Inoceranius 
balticus Zone, selachians of the Squalicorax ex gr. 


prislodontus Zone, foraminifers of rhe Bnliviva 
kalininl Zone and Brotzenella taylorensh Zone are 
found in this area (Zhelezko & Segedin 1972; 
Zhelezko 1988; Naidin ct al, 1991). 

In the eastern margin of the PriCaspian Zone, 
Santonian marine deposits, mixed with 
Campanian deposits, arc widespread. The 
Santonian deposits can be divided into lower and 
tipper units. The lower Santonian sediments arc 
10-50 m of light grey, green-grey, blue grey 
sandy limestones, with rare phosphoritic concre¬ 
tions Interlayers of calcareous sands and chalk¬ 
like, clayey limestones arc also present. There are 
belemnites of the Goniocatnax Inndgrcni uilicus 
Zone (early Santonian), selachians of Squali¬ 
corax santonkus Zone (early Santonian), sela¬ 
chians of Squalicorax papulovi Zone 
(early-middle Sanronian); foraminifers of 
Stensioeina exculpta exculpta Zone (early 
Sanronian cir lare Coniaci.m-F.arly Santonian). 
The upper Santonian sediments range in thick¬ 
ness from 5-35 m and are light grey, green-grey, 
blue-grey sandy clays and limestones, with rare 
pliosphatie and pyritic concretions. There are 
belemnites of Belenmitella pmecursor pmecursor 
Zone (lare Santonian); mollusca of the Oxytoma 
tenuicostata Zone (late Santonian); selachians of 
the Late Santonian Squalicorax kaupi Zone; fora¬ 
minifers of Gavelinella stclligera Zone (late 
Santonian or late Santonian-carly Campanian). 
The Campanian deposits of the Eastern 
PriCaspian Zone are divided into lower and 
Upper sedimentary units. Lower Campanian 
sediments (5-30 in) are light grey, chalk-like 
limestones, marls. Calcareous clays with belcm- 
nites of Actinoearmlx laevigtus-Belenmitella prae- 
cursor mucrondtiformis Zone (early Campanian), 
Belt-mnel/ocamax mammi/atus-Belenmitella 
rmicronata alpha Zone (early Campanian); sela¬ 
chians ol Squalicorax liudstromi Zone (early 
Campanian). Squalicorax pUcdtus Zone (early 
Campanian); and foraminifers of Gamiimila c/e- 
niemiaua clerrientiaua Zone (early Campanian), 
Bolivinoides decoratus decorums Zone (early 
Campanian), Cibkidoides temirensis Zone (early 
Campanian). Upper Campanian sediments are 
light green to grey, sandy marls, clayey chalk and 
range in thickness 5-30 m. There are belemnites 
of Belemnitella mucronata mucronata Zone (late 
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Campanian), Bekmnltella ex gr. fongci Zone (late 
Campanian), foraminifcrs of Brotzenclh movtcre- 
lensis Zone (late Campanian), Cibki-doides volt - 
zianus Zone (late Campanian), Bolivian kalimni 
Zone (late Campanian), and Brotzatelhi tayloren¬ 
ds Zone (late Campanian) (Naidin etal. 1991) 
Santonian-Campaniah marine rock in the nor¬ 
thern portion of PriAralie and southern Turgay 
are transgressively laid on continental furonian- 
Coniacian deposits (1’apulov & Naidin 1979). 
The lower units have a thin layer (1-2 m) of 
conglomerate which contains sands', phusphoritic 
concretions, pebbles of argillites, mollusca, shark 
teeth, silicifted wood, cemented with calcareous 
clay. Santonian deposits include marine sands 
with gravel and phosphoritic concretions. 
Mollusca of the hue Santonian age, Oxyioma 
tenuicostata Zone; selachians of Squidicorax katipi 
Zone. Campanian deposits are represented by the 
calcareous days and marls with belemnites of 
Helemnitella n\aeronaut Schloth,, a./.; foraminifcrs 
of Early Campanian Cildcfdoides temiremh Zone 
which resembles the Early Campanian Zones of 
the Mangyshlak and T’riCaspian depressions. 

In the Turgay Trough, the Santonian-Campanian 
sediments are represented by the Eginsavskaya 
and Ayatkaya Formations. Thickness and posi¬ 
tion of these deposits are dependant on the relief 
on which they were lain and the dynamics of 
coastal marine deposition. The Eginsavskaya 
Formation ranges, in thickness from 5-150 m, is 
widespread reflecting coastal, shoreline and 
iagoonal deposits. The Ayatskaya Formation is 
found only in isolated areas (Ayar river near 
Taranovskoe, Sokolovsky and Sarhaysky quarries 
near Rudnyi city in Kustanay area) and reflects 
Iagoonal sediments that are gradually replaced by 
the marine rocks of the Eginsayskaya Formation. 
The Eginsayskaya Formation is best exposed in 
the Kachar quarry (Fig. 6). The Novokozyrev- 
skaya Formation overlies continental Jurassic 
deposits. The formation is Ccno-manian in age, 
determined by spores and pollen. The sedimen¬ 
tary rocks include interlayering of grey-pink 
clays, multicolored silty days, silty bauxite, black 
and brown lignite, and viscous grey clays. The 
total thickness is 11.3 m. 

An unnamed 15.8 m group of rocks overlies the 
Novokozyrevskaya Formation. It is analogous to 


the Kuznctsovskayu Formation of West Siberia. 
Spores and pollen give this group an age of 
Turonian, The sedimentary rocks include lami¬ 
nated, ye!low-grev, quartz rich medium grained 
sandstones and yellow-grey s’dty clays. This 
group is terminated by a stratigraphic unconfor¬ 
mity 

The Eginsayskaya Formation is composed of 
both Santonian and Campanian rocks. The 
Santonian Eginsayskaya Formation is confirmed 
by several fossil groups. A 5.3 nr thick horizon of 
dark-grey platy clays with interlayering of glau¬ 
conite quartzeous silrstones and concretions of 
siderite uses pollen and spores. A 3-3 m hotizon 
of green-grey siltstones and .sandstones has evi¬ 
dence from cephalopoda ( Baculitfs ), bivalves 
( Tiigonia ), selachian, spores and pollen. Spores 
and pollen are used in a 3.1 m thick horizon of 
dark-grey, black solid silty clays- A 4.1 in thick 
horizon of green-grey clayey quartz-glauconite 
sandstones and sil($tones, with interlayers of 
sandy dark-grey days, are in the Ammobaculites 
dignus-lheudoclavulina hasuata admota foramini- 
fer Zone and arc found along with selachian, 
spores and pollen. 

In the Maastrichtian Zhuravlcvskaya Formation 
cephalopods (belemnites) and foraminifera 
(Caudryina rugota spinulasu assemblage) ate pre¬ 
sent. Interlayering of silicified calcareous silr¬ 
stones and op okas (siliceous mudstones) arc 
found throughout its thickness of 6.0 m, A sandy 
marl with a thickness of 5.0 m contain ccphalo- 
pods (belemnites) and foraminifera of 
Spiroph'ctiimmina kasttnzevi assemblage. Marine 
Falcogcnc deposits lie conformably above the 
Zhuravlevskava Formation. 

The Ayatskaya Formation lies on 0.6-3 m of 
conglomerates and sandstones. Deposits up to 
7 m are dark-grey, green-grey glauconite quartz 
rich siltstones with spores and pollen, indicating 
an early Santonian age. Mollusca from the 
hwceramus raniissoides Zone (early Santonian) 
are found in coarse glauconite sandstones with 
beidellite-mommorillonite-halloysite clays with 
sideriric and iron-ore concretions (1.5-5 nr). This 
is followed by 2 m of green grey to yellow 
.siltstones and Fine grained poorly cemented 
sandstones and 1.5 m of dark beideliite- 
montmorillonite-halloysite clays with gypsum, 
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siderite and iron ore concretions. A red to yellow 
brown, yellow green oolitic iron ores in sands 
and clays is approximately 1-2 in just before a 
stratigraphic unconformity. Campanian sedi¬ 
ments of fine to medium grained diagonally bed¬ 
ded sandstones with mollusca make up 2 in. It 
contains Jatc Campanian fossils of Pyconodonta 
sp., P. cf hippopodimn, Acutostrea cf. acutirositris, 
Inocemmus sp., I. cf balticm and foraminifers of 
Spiroplec-Mmmiwi optata Zone. 

Santonian interval contains the spores and pollen 
of SPA IV; fit rami nifers of Ammobaculiles dignus- 
Psmdoclavuliua baslala admota Zone, as well as 
the bivalves of Turgayan Inocemmus cardissoides 
Zone (early Santonian) and selachians of 
Squalieomx samonicus Zone and Squalieomx 
papulovt Zone (early Santonian), selachians of 
Squalieomx kaupi Zone. Campanian inrerval 
contains the spores and pollen association 
SPA IV.5; selachians of Squalieomx lindstromi 
Zone (early Campanian); Squalieomx plicatus 
Zone (early Campanian); Squalieomx ex gr. pris- 
todontus Zone (late Campanian); radiolarians of 
Prunobmchium ernssttm Zone (early Campanian), 
Ampbipyndax stock: Zone (late Campanian); fora- 
minifers of Spiroplectammina senonana pocurica 
Zone (early Campanian); Spiroplectammiua opta¬ 
ta Zone (late Campanian). Bolivina kalinini- 
Brotzenella taylorensis Zone (late Campanian) 
(Amon 1987). 

Maastricht!an (Figs 3-6) 
l ire western portion of the Primugodzharie and 
Aktyubinskian Priulalie marine deposits of 
Maastrichtian age are represented by a calcareous' 
clay marl of the Zharskaya Formation. A total 
thickness of 15 m ol light grey silrstones and 
marls contain phosphoritic concretions throu¬ 
ghout the deposit. Marls in the lower parr of the 
section contain belemnires of Belemnelld lanceit- 
lata Zone, Belemnella sttmensis sumensis Zone, 
Belemnelbt sumensispristodontus Zone; it contains 
also fornminifers of Angidogavelinella gracilis 
Zone, Bruize tic l Li complanaia Zone and 
Bolivinvidcs draco dmeo Zone. Marls of the upper 
part of the formation contain bclemnites of 
Neo belemnella kazimimdensis Zone; mollusca of 
Oxytoma danica Zone and Pseudotextularia ele- 
gans Zone. 


In the eastern margin of the eastern PriCaspian 
Zone, Maastrichirian deposits are widespread. 
'1 he early Maastrichtian sediments are transgres- 
sively occurring on Campanian rocks and com¬ 
posed of chalk, challp,' limestone with belemnites 
of Belemnella lanceolata Zone, Belemnella sumen¬ 
sis sumensis Zone; foraminifers of Angulo- 



Fig. 7. — Columnar section ot the Kachar quarry reference sec¬ 
tion. 
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gavelinella gmcilis Zone; Brotzenella compldnata 
Zone and Bolivinoides draco draco Zone; thick¬ 
ness is 30-60 m. Upper Maastrichlian sediments, 
ranging from 12-80 m thick, are represented by 
the same rocks with belemnites ot Neobelemnella 
kazimiroviensis Zone; mollusca of Oxytorrid dani- 
ca Zone; foraminifers of Brotzenella praeacuta 
Zone, Pseudotextularia elegant Zone (Naidin et al. 
1991). 

In northern PriAraJic and south-western Turgay, 
Maastrichtian deposits are transgressively deposi¬ 
ted on Sanfonian-Campanian rocks or Paleozoic 
rocks. They arc represented by marls, chalks, 
clayey silisroncs, calcareous slltstones, sands and 
sandstones', cemented by Calcareous clay. 
Mollusca, belemnites and brachiopods can be 
found within the 30-50 m thick formation. Early 
Maastrichtian deposits contain belemnites ol 
Belemnellrt lanceolate! and foraminifers of 
Gattdiyim rugosa spinulasa Zone. The fbramini- 
fera zone can be correlated to deposits' in the 
Magyshlak and PriCaspian depression, The Late 
Maastrichtian deposits contain belemnites of the 
Neobelemnella kazimiroviensis Zone and forami¬ 
nifers of Splroplectamminet kiisanzevi Zone, 
which Can also be correlated to the Magyshlak 
and PriCaspian depression. 

In the Tutgay area, the Maastrichtian deposits 
include calcareous sandstones and silty clays, cal¬ 
careous siltstoties, mirl, quartz-glauconite sands 
and sandstones of the Zhuravlevskaya 
Formation. This formation ranges in thickness 
from 5-85 m and is rarely found in outcrops 
except in the river valleys of the western portion 
of the Turgay trough. The Kachar quarry (Fig. 7) 
and Ayat River sections are the best reference sec¬ 
tions. Thick Paleogene deposits cover most of 
the Zhuravlevskaya Formation. 

The Zhiiravlevskskaya Formation contains early 
Maastrichtian spores and pollen of the SPA IV.6 
and rare belemnites of the early Maastrichtian 
Belemnella sumensis Zone. Mollusca of the 
Oxyioma nralica Zone is found in the north-eas¬ 
tern portion of rhe Turgay trough. Radiolarians 
of the OrbiCalifornia reniUaeformis Zone and 
foraminifers of the Gaudryino rngosei Zone reflect 
early Maasttichtian. 

Late Maastrichtian intervals contain belemnites 
of Neobelemnella kazimiroviensis Zone, foramini- 


fers of Brotzenella praeacuta Zone and 
Hctnzawaia ekblomi Zone (late Maastrichtian) 
(Amon 1987). 

SUMMARY 

During the Cretaceous, microfossils are impor¬ 
tant to correlate on a global and interregional 
stale, especially in the Peri-Tethys area (Amon & 
De Wever 1994). The correlation proposed by 
Koch (1977) is mainly valid for western and 
north-western Europe. The zonal scale based on 
ammonite and belemnite zonation is only valid 
for European Russia, Ukraine, Byelorussia, 
Moldavia, and southern adjacent countries 
(Zharnoida 1989, 1994). The zonation shown in 
figures 5 and 6 can be used in the southern Urals 
to help cotrelate to the Ease European platform 
during the Cretaceous. The regional stratigraphy 
and correlation arc summarized in figures 3 and 4. 
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APPENDIX 


CONTENT OF BIOSTRATI GRAPHIC 
ZONES 


BELEMNITES 

• Neobelemnella kazimiroviensis Zone: 
Neobelemnella kazimiroviensis (Skolozdr.), 
Belemnella sp., B, sit mens is suincnsis Jcl., B. 
sumensispntearkhangelskii Naid. 

• Belemnella sumensis sumensis Zone: Belemnella 
sp., B. ex gr. sit mens is Jcl., B. sumensis sumensis 
Jel., B. cx gr. lanceolata (Schloth.). 

• Belemnella lanceolata Zone; Belemnella sp, 
B. ex.gr. lanceolata (Schloth.), B. lanceolata 
(Schloth.), B, ex gr. sumensis Jcl. 

• Belemnella liebarevi Zone: Belemnella sp., 
B. liebarevi Jel. 

• Belemnitella ex gr. langei Zone: Belemnitelld 
ap., B. langei langei Schatsk., H. langei minor 
Jel., B. langei najdini Kon, 

• Belemnitella mucronata mucronata Zone: 
Belemnitella sp„ B ex gr, mucronata (Schloth.), 
B. mucroijdtd mucronata (Schloth.) Arldt. 

• Belemncl/oeamax manunilatus-Bclernnitella 
mucronata alpha Zone: Actinocdrnax sp., 
Belemnellocamax mammilauts (Nilss.), Paracti- 
nocamax ex gr. grossottvrei (Janet.), Belemnitella 
sp., B. mucronata mucronata (Schloth.), 
B. mucronata alpha Schatsk. 

• Actinocamax laevigatas*Belemnitella praecttrsor 
mucronatiformis Zone: Actinocamax sp., 
A. laelligatus Arkh.. Paractinocamax ex gr. gros- 
souvrei (Janet ), Belemnitella sp., B. praecttrsor 
media Jel., B. praecttrsor mucronatiformis Jel. 

• Belemnitella praecttrsor praepraecursor Zone: 


Actinocamax sp., A. ex gr. verus Mill., A. verus 
fragilis Arkh., Belemnitella sp, B. ex gr. praecttr- 
sor Stoll., B. praecttrsor praepraecursor Naid., 
B. praecttrsor media Jcl. 

• Goniocamax lundgreni uilicus Zone: 
Actinocamax sp., A. ex gr. verus Mill., A. verus 
fragilis Arkh., Goniocamax ap., G. lundgreni 
uilicus (Knit.). 

• Goniocamax lundgreni lundgreni Zone: 
Goniocamax sp., G. intermedins (Arkh.), G. ex 
gr, lundgreni (Stoll.), G. lundgreni lundgreni 
(Stoll.). 

• Goniocamax intermedins Zone: Goniocamax 
sp., G. intermedins (Arkh.). 

MOLLUSCA 

• Oxytoma danica Zone: Teniupteria argentea 
(Conrad), Oxytomadanica (Ravn). 

• Oxytoma uralica Zone: Clilamys pulchellus 
(Nilss.), PycnodontevesictiLire (Lam.), Oxytoma 
uralica Glazun. 

• Inoceramus balticus Zone: Inoceramus balticiis 
Boehm.. Pycuodontehippopodium (Nilss.), 
Actttostrea alt*, acutirostris (Nilss.), Chlamys 
spp., Diauclwni labiata (Wahl.) 

^ • Inoceramus azerbaidjaneusis Zone: Inoceramus 
sp., In. azerbaidjaneusis Aliev. 

• Oxytoma lenuicostata Zone: Sphenocernmus 
angustas (Bcyenburg), S. papulovt Atabekjan, 
S. cf. lingua (Goldf.), Inoceramus cycloidcs 
Wegner, Oxytoma lenuicostata (Roem.), 
Pycnodontc vesiculate (Lam.), Gryphaeostrca 
lateralis (Nilss.), Lopba semiplana (Sow.), 
Acutostrea curvirotris (Nilss.). 


GEODIVERSITAS • 1997 • 19(2) 


309 



Amon E. O., Blueford J. R, De Wever P. & Zhelezko V. I. 


• Inoceramus cardissaides Zone: hwceramm car- 
dissoides Gold-F., I. parhti A rich., Korobkovi- 
trigonia amudariensis (Aikh.), K. tobolica 
Pojatk., Chlamysfaujdsi (Deft.). 

• Inoceramus scblqenbachi Zone: Inoceramus sp., 
/. ex gr. kleinikAueW,, l. shloenbacbt Boehm. 

• Inoceramus labiatus Zone: Inoceramus cuvieri 
Sow., I. la bin tils Schloth., L I a march i Park., 
I. websteri Main., Vincenti ccraspLicenta Dckay, 
P. arkbangelskii IIjin, Collignoniceras woolgari 
Mant. 

• Kamaroites grossoiwrei Zone: Kamaroites sp., 
K. aff. subtilis (lljin), K. grossouvrei (Sem.), 
K medictsiaticum (Luppov), Schloenbncbin 
variant (Sow.), S. variant ef. febramata (Sow.), 
S. sub variant Sparli., S. ventricosa Stieler, 
Sciponoceras bacutoides (Mant.), Mantelliceras 
manielli (Sow.). 

• Oxytoma pectinata Zone: Inoceramus crippsi 
Mant., I. orbicularis Muenst., I. pictus Sow., 
I. orbicularis Muenst., Oxytoma pectinata 
(Sow.), Entoliuri orbiculare (Sow.), E. noetlingi 
(Sob.), Acutostrea delettrei (Coq.), Amphiodonte 
conicum (Sow.). 

SELACHIANS 

• Squalicomx pristodontus Zone: Squalicorax pris- 
todontus (Ag.), Pseudocorax tiffin is (Ag.), 
Cretobimna borealis Prim. 

• Squalicorax ex gr. pristodontus Zone: 
Squalicorax ex gr. pristodontus (Ag.), 
Pseudoisurns exgr. lands Leriche. 

• Squalicorax plicaius Zone: Squalicorax plicatus 
(Priem.), Paruanacorax ex gr. obrnchevi 
GluecJc., Scapanorbynchus cx gr. raphiodon 
(Ag.), Rhaphiodiscus texanns (Roem.). 

• Squalicorax lindstromi Zone: Acrolamna acu¬ 
minata dilatata 7.hel., Protolanina arcuata 
(Woodw.), Squalicorax lindstromi (David), 
Paraanacorax obruchevi Glueck.. Eostriato- 
lamia lerieba Glueck. ct Zlrel 

• Squalicorax kaupi Zone: Acrolamna acuminata 
(Ag.), Protolamna aduucaia suberecta ZhcII., 
Squalicorax kaupi (Ag.), Eostrnnolemia segedini 
Glueck. ct Zhel., E. venusta (Leriche), 
Scapanorbynchus raphiodon (Ag.). 

• Squalicorax papulovi Zone: Squalicorax papulo- 


vi Zhcl,, Eastriarolamia aktobensis Zhel., 
Scapanorbynchus ternirensis Zhel.. Pticbocorax 
dolloi (Leriche), Ptycbodits deccurrens Ag. 

• Squalicorax santonietts Zone: Squalicorax santo- 
nicus Glueck. el Zhel.. Ptycbocorax t dolloi 
(Leriche), Microanacorax praeyangaensis 
Glueck.. Eostriatolamia ex gr. venusta 
(Leriche), Cretoxyrhiua mantelli (Ag.), 
Pseudocorax lands Leriche. 

■ Squalicontx falcatus Zone: Squalicorax falcatus 
(Ag.), Microanacorax ex gr. praeyangaensis 
Glueck., Eostriatolamia ex gr. venusta 
(Leriche), Ptychodus ex gr. venusta Dixon. 

• Squalicorax sagisicus Zone: (Iretilamna appen- 
dieulata (Ag.), Squalicorax sagisicus Glueck., 
Acrolamna ex gr. cnissicornis Zhel. 

• Pa la eo ana co rax intermedins Zone: Paleoana- 
corax intermedins Glueck., Eostriatobnnia ex gr. 
angustidens (Ag.), Scapanorbynchus ex gr. 
raphiodon (Ag.). 

• Palaeoanacorax vbliquus Zone: Pa lea an aeo rax 
obliquus (Reuss.), Pseudoisurns semiplicatus 
(Ag.), Eostriatolamia ex gr. subulata (Ag.), 
Cretoxyrhiua basalis (Giebel.). 

• Palaeoanacorax volgensis Zone: Paraisurus 
macrortuzus (Piet, et Camp.), Cretodus suloatus 
(Gein.), Cretoxyrhiua denticulata Glueck., 
Palaeoanacorax volgensis Glueck., Hispidaspis 
gigas (Woodw.). 

FORAMIN1FERA 

Maastrkhtian, Late 2 

• Pseudo text uLsria elegans Zone: Ciblcidoides cli- 
peatus (Vass.), Gavelinella danica (Brotz.), 
Hanzawaia ekblomi (Brotz.), Pseiidotextu/aria 
elegans Rzeh.,. Pseudo textularia vanans Rzeh. 

Maastrkhtian, Late I 

• Rrotzenella praeacuta Zone: Anoma/inoides pin- 
guts (Jenn.), Brotzenella praeacuta (Vass.), 
Cib hides kurganicus Neck., Gavelinella mid- 
wayensis (Plumm.), Gavelinella pertusa 
(Matss.), Gavelinella weller't (Plumm.), 
Globigerinelloides subcanuatus (Rronn.), 
Gyroidinoides globosus (Hag,), Pseudouvtgerina 
cristata (Marts.), Tappania seal mens is 
(Cushm.). 


310 


GEODIVERSITAS • 1997 • 19(2) 


Regional geology and stratigraphy, U. Cretaceous of southern Urals territories 


Maastrichtian, I-ate, PriAralie 

• Spiroplectdmmintt htsanzevi Zone: Anomalin- 
bides justify Podob., Brotzenella psettdopapilosa 
(Cars.), Buliminn rosenkrdntzi Brotz., Hetero- 
stomellu foveolata (Marss.), Qttinqueloculina 
fusiforrnis Putrja, Spiroplectammin a kasanzevi 
Dain. 

Maastrichtian, Late 2, Turgay 

• Hanzawaia ekblomi Zone: Spiroplcctinella sen- 
gibabensis (Bala-khm.), Gnudryina gigantica 
Subb., A ngu loga velin el la caucasica (Subb.), 
Hanzawaia ekblomi (Brotz.), Karrcria fallax 
Rzeh., Bulimina eminenta F.hrem., Gueblenna 
robusta De Klasz. 

Maastrichtian, Late 1, Turgay 

• Brotzenella praeatula Zone: Spiroplectammina 
kasanzevi Dain, Arcnobulimiua oblique (Orb.), 
A. presli (Reuss), Gnudryina rugosa rossica 
Balakhm., Gaudryinopsis subbotinac (Kypr.), 
Neoflabellina reticulata (Reuss), Vahttlincria 
procera Podobina, V imiutta Olss., Gavclimlla 
midwayensis iPlunun.), Cibicidoides bembix 
kazakhstanica Neck., Brotzenella praeacuta 
(Vass.), Anornalinoides pinguis pinguis (Jenn.), 
Noniotiella kalinini Volosh., Reussdla cimbriea 
(Tracis.), R. bacilluma Ehrcm., Bolivitla ineras- 
sata gigantea Wicher, Bolivinoides peterssoni 
(Brotz.), Rttgoglobigerina rugosa (Plumm.), 
R, macroccpbaln Broun., Globatruncaha hava- 
nensis (Voonv), TritinelLi sentti Bronn., Hete¬ 
rohelix navarroensis Loebl., Pseudoguem-bellina 
kempensis Esker, R palpcrba Bronn. et Brawn. 

Maastrichtian, Early 3 

• Bolivinoides draco draco Zone: Bolivinoides 
draco draco (Marss .),Colettes crispus Vass., 
Gavelinelta midwayensis (Plumm.), Rugoglobi- 
gerina rugosa (Plumm.), Spiroplectammina 
suturalis Kal. 

Maastrichtian, Early 2 

• Brotzenella complanata Zone: Angulogavelinella 
ex gr. caucasica (Subb,), Anornalinoides uknii- 
nious (Wolosch.), Biglobigerinella biforaminata 
(Hofk,), Bolivian inorassata crassa Vass., 
Brotzenella complanata (Reuss), Gavelitudla 
welleri (Plumm.). 


Maastrichtian, Early I 

• Angulogavelinella gracilis Zone: Angulogave¬ 
linella gracilis stellariii (Vass.), Boliuina decur- 
rens (Ehr.), Bolivinoides delicatulus Cushm., 
Bolivinoides peteesSoni Brotz., Brotzenella taylo- 
rensis (Cars.), Cibicidoides bembix (Marss.), 
Gyroidinoides globosus (Hag.), Neflabellina 
pracrcticulata Hilt., Neflabellina reiiculata- 
(Reuss), Osaugularia navarroana (Cushm.). 

Maastrichtian, Early, PriAralie 

• Gnudryina rugosa spinulosa Zone: Ataxuphrag- 
miutn rimosuM (Marss.), Bulimina quadrata 
Plumm., Cibicidoides aktulagaycnsis (Vass.), 
C. spiropunctatus (Gall, et Morr.), C. bembix 
bembix (Marss-.), Durothia pupoidcs a vat a 
Podobina, Gnudryina rugosa spinulosa Neck., 
Siphogaudryina stephensoni distincta Podobina, 
Spiroplectammina kellcri Dain, Spiroplcetatn- 
mina variabills Neck., 5. kellcri Dairi, 
Valmdineriii imitata Olss. 

Maastrichtian, Early, Turgay 

• Gnudryina rugosa spinulosa Zone: Spiroplec¬ 
tammina brevis modesta Kiss., Spiroplectinella 
variaspera (Kiss.), S. baudouiniana (Orb.), 
Gnudryina rugosa spinulosa Neck., Siphogau¬ 
dryina stephensoni Cushm., Qitinqueloculina 
sto/ley Brotz., Lagena spp., Ciiuulina spp., 
Discorbis parvus Ehrem., Angulogavelinella gra- 
cilisstellarid Vass,, A. praecaucasica (Vass.), 
Vtilvtilineria kniticu/a (Reuss), Stcnsioeina pom- 
merana Brotz., Gyroidinoides targidus (Hag.), 
G. beresoviensis (Balakhm.), Osaugularia nava- 
roaria (Cushm.), Gaveliuella wc-Heri (Plumm.), 
G. inira Podob., Cibicidoides vohzianm (Orb.), 
C. spiropunctatus (Gall, et Morr.), C. bembix 
(Marss.), Brotzenella complanata (Reuss.), 
B. menneri (Kell.), Heurolepa orcina (Vass.), 
Cibicldcs glabigerinifbrmU Neck., C gankinoen- 
sis Neck., G kurganicits Neck,, Nonionellina 
spp., Rheinholdella brotzeni Olss., F.pistomina 
fax Naitss, Praebulimina carseyae (Plumm.), 
Bulimina spp., Bolivian inerassatainentssata 
Reuss, B. deemrens (Ehrenb.), Bolivinoides deco- 
ratmdracofomiis Vass., B. draco miliaris Hilt, et 
Koch., B. senonicus Dain, Pullenia. kazakhsta¬ 
nica Dain, P americana Cushm., Qttadri- 
morphina allomorphinoides (Reuss). 
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Campanian, Lared 

• Brotzenella taylorensis Zone: Bolivina incmssata 
incrassflta Reuss, Bolivinoides giganteus Hilt, et 
Koch, Brotzenella taylorensis (Cars.), Globo- 
truncana area (Cushm.), G. morazovae Vass., 
Gyrotfiinoida titrgidus (Hag.), Hcterostomella 
praefoveolata Mjatl., Orbignyna infata (Reuss), 
0. acheti (Reuss), Pseudo uvigeriua cristata 
(Marss.), Rugaglobigerina kelleri (Subb.). 
Stensioeina poinmereina Brorz. 

Campanian, Late 3 

• Bolivina kalitiini Zone: Bolivina kalitiini Vass., 
Bolivinoides decoratus dracoformis Vass., 
B. miliaris Hilt, ft Koch, Epouides frankei 
Brorz., Gave lin el 1,1 eayettxi mattgyscblakensis 
(Vass.), Gemelliides orcinus (Vass.), Globotrun- 
cana majzoni Sig. ft Deb., G. ventricosa White, 
Rugoglobigerina rugosa (Plumm). 

Campanian, l ate 2 

• Cibicidoidcs vnltziamis Zone: Cibii iduldes volt- 
zianus (Orb.), Gaveliitella dementia na laeviga¬ 
ta (Marie), Globonnalites cm dye ns is Vass., 
Globoirmtcaiut morazovae Vass., Hererostomella 
praefoveolata Mjatl., Plectiua ruthenica (Reuss), 
Sitella Lie vis (Beiss.) 

Campanian, Late I 

• Brotzenella monterelensis Zone: Ataxophrag- 
mium crassum caspiumVass., Brotzenella nten- 
neri (Kell.), Brotzenella monterelensis (Marie), 
Cibicidoidcs aktulagayensis (Vass.), Globutrun- 
cana linneiana (Orb.), Hatervstomella praefo¬ 
veolata Mjatl.. Orbignyna sachtri (Reuss), 
Sitella carseytie (Plumm.), Voloshimvella btjittei 
(Marie). 

Campanian, Late, PriAralie 

• Cibicidoidcs aktulagayensis Zone: Ataxopbrag- 
mium crassum caspium Vass., Orbignyna ovata 
Hag., Volosbiuovella laffittei (Marie), 
Hetenntomdla praefoveolata Mjatl., Epouides 
biconvexjts Marie, E. frankei Brorz., Gavelimila 
clementiana laevigata (Marie), Brotzenella 
monterelensis (Marie), B. taylorensis (Cats.), 
Cibicidoidcs aktulagayensis (Vass.), Globoirnn- 
cana area (Cushm.), G, ntorozovae Vass., 
Pseudcuvigerina cristata (Marss.), Rugoglobige- 


riua kelleri (Subb.), Bolivina kalitiini Vass. 

Campanian, Late 2, Turgay 

• Bolivina knlinini-Brotzenella taylorensis Zone: 
Spiroplectarumina variabilis (Neck.), Plectina 
ruthenica (Reus?), Ataxophragiriwn eompactum 
Brotz., A. spongiosum Kriv. A. crassum caspium 
Vass., Orbignyna infata (Reuss), 0. sacheri 
(Reuss - ), Arenogattdryina gran os a Podobina, 
Nodosaria spp., Dentalina spp., Valvulinoides 
umovae (Kypr.), Globorotaliies emdyensis Vass., 
G, miehelinianus (Orb.), Gyroidiitoides obli- 
quaseptatns (Mjatl.), Epouides biennvexus 
Marie, Eopimidella linki Wick., Gauelinella cle- 
mentiana (Orb.) s.L, Brotzenella taylorensis 
(Carsey), Amnnalinotdes ft/siplancmnicus 
(Balakhm.), Bolivina kalitiini Vass., B. plaita 
Carsey, Bolivinoides decorat us decora tits (Jones), 

B. laevigatas Marie, Globigerittelloides asper 
(Fhrenh.), Heierobelixglobttlosa (Ehrenb.). 

Campanian. Late 1, Turgay 

• Spiroplectaiumina optata Zone: Batbysiphon 
vitta Nauss, Thnnimmina papillata Brady, 
Ammodiscus glabratus Cushm. et Jarv., Haplo- 
phragutoides rttidns crisp us Podobina, H. cf. 
idtrnensts Podobina, Haplopbragmium planum 
(Belous.), Spiroplectaiumina brevis Kiss., 
S. multivemtrata Kiss., 5. kelleri Dain, S. opta¬ 
ta Kiss., Bolivinopsis rosttla (Ehrenb.).. Dorotbia 
pttpoides (Orb.), Ataxopbragmium rrmosum 
(Marss.), Vsilvulineria laevie Brotz., 
Gyraidinoides nmbilictitiiliis (Orb.), Osangu- 
laria cordieriana (Orb.), Epouides sibincus 
Neck., Cibicidoidcs eriksdalensis Brotz., 

C. aktulagayensis (Vass.), Brotzenella ntonrere- 
letisis (Marie). Anoimliuoides pingilis neckayae 
Vass., Allomorphiua noinoninoidcs Dain. 

Campanian, Early 3 

• Cibicidoidcs temirensis Zone: BolivinitelLi galea- 
ta Vass., Bolivinoides decoratus decoratus Jon., 
Bolivinoides /aev/gatus laevigatas Marie, 
Cibicido/des aktulagayensis (Vass.), Cibicidoidcs 
montanns (Dol.), Cibicidoidcs temirensis (Vass.), 
Epouides biconvexm Marie, Gauelinella dainae 
(Mjatl.), Gaveliitella stelligera Marie, 
Osangularia cordieriana (Orb.), Plectina, conver- 
gens (Kell.), Stensioeinapommerana Brorz. 
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Campanian, Early 2 

• Bolivinoides decoratus decoratus Zone: 
Biglobigerinella ulgcriana Sig. ct Ten Dam, 
Bolivinoides decoratus decoratus Jon., 
Bolivitioides gmnulatus Hofk-, Bpouides mask- 
vim (Kell.), Gavelinella clementiana pseudoex- 
colata (Kal.), Globigerinalloides volutus 
(White), Orbignyna irreperta Wolosch, 

Campanian, Early l 

• Gavelinella clementiana clementiana Zone: 
Bolivinoides htcvigatusJinitinttts Vass., Dorothia 
pupoides (Orb.), Neoflabcllitm ritgosa (Orb.), 
Gavelinella clementiana clementiana (Orb.), 
Gavelinella d/tinae {Mjatl.), Globigerinclloides 
asper (Ehr.), Globigerinelloides clavatus Bronn., 
Globotruucana area (Cushm.), Neojlabellina 
rugosa (Orb.), Reussella pseudospitiulosa Troels., 
Stcnsioeim pomtnerana Brorz. 

Campanian,.Early PriArelie 

• Cibiculoidcs temimisis Zone: Ataxopbragmium 
orbignynaefonnh Mjatl., Stensiocina mursatacn- 
sis Vass.,. A. pommerntta Brotz, Bpouides mosk- 
vitti (Keller), Osangularia cordieriann (Orb.), 
Gavelinella cosiulaia (Marie), G. dairtae 
(Mjatl.), G. clcntaniana psaidocxcoLua Kalin., 
Cibicidoides temirensis (Vass.), Bolivinoides 
decoratus decoratus Jon., B. laevigatas laevigatas 
Marie, Bolivhtitella galcata Vass. 

Campanian, Early Turgay 

• Spiroplectamrnina-setwnatia poatrica Zone: 
Rbabdamntina cylindrica (Glaessn.), Batby- 
siphon nodosariaformts Snbb., Tburamtttina 
splendent Egger, T. porosa Egger,. Glomospira 
corona Cushm. et jarv., G. gordiuliformis 
Podob., Reophax proprius Podob,, R. angnstus 
Belous., Adercntryma glomerate for mis (Zasp.), 
Haplophragmoides giganteas Belous., Cribro- 
stomoider cretdceus exp/oratus Podob,, C. trini- 
tatensis sibiricus Podob., Ldbrospira fraseri 
propensd Podob., Amrnobaculites f agrnerttarius 
Cushm., AmMonutrgiuulina crispU (Kypr.), 
Spiroplectamntind seuonana pocuried Bal.ildim., 
Trocbammiud boebini Franke, Gducbyinopsis 
vulgaris (Kypr.), Pscudodavnlinia bastatu 
admota Podob. 


Sanronian, Late 

• Gavelinella sulligcra Zone: Ataxophragmium 
orbigityuaefirmis Mjatl., Bolivinoides strigillatus 
(Chapin.), Cibicidcs excavatus Brotz., Cibici- 
doidcs eriksdalensis (Brotz.), Gavelinella costulata 
(Marie), G. e.\ gr. stelligcm (Marie), G. stelligent 
(Marie), G. umhilicanda (Mjatl.), Globorotalites 
micbeliniautis (Orb.), Globotruucana bulloicles 
Vogl,,. Osangularia wh'itei errtssa (Vass.), O. whi¬ 
tei polycamerata (Vass.), O. white't prdeceps 
(Brorz.), O. whitci wbitei (Brotz.), Praebulimiiui 
ventricosa Brot/.., Spiroplectam-mina rosnla 
(Ehr .), -Stensioeiua excttlpta exculpta (Reus.s), 
Stensioeiua exculpta gracilis Brotz., S. grauulata 
perfecta Koch, Valvuliueria mariei Vass. 

Santonian, Turgay 

• Amrnobaculites dignus-Pseudorlavulina bastata 
admota Zone: Rhizammina sp„ Batbysipbon 
vitta Nauss, Psammosphaera laevigata White, 
Saccammina spp., Ammodiscus cretaceus 
(Reuss), Reophax inordiuatus Young, R. guni¬ 
form is Podob., Haplophragmoides tumidus, 
Podob., //. egged Cushm., Gyclammiua jlcxuo - 
sa Podob., I.abrospira spp., Amrnobaculites 
digntts Podob., Ammosealaria incuhus 
(Ehrenb.), Pscudoclavulina sp., P. bastata 
admota Podoh. 

Santonian, Early 2 

• Stensioeiua grauulata perfecta Zone: Cibicides 
excavatus Brotz., Cibicidoides eriksdalensis 
(Brotz.), Prktbulimina ventricosa (Brotz.), 
Spiroplectamrnina rosula (Ehr.), Stensioeiua gra¬ 
nulata incondita Koch, Stensiocina granubtta 
perfecta Koch, Valvuliueria mariei Vass. 

Santonian, Early 1, upper part ot lace Coniacian - 

lower part of early Santonian 

• Stensioeiua exadpta exculpta Zone: Cibicidoides 
erikedalensis (Brorz.), Gaudryiua laevigata 
Franke, Gavelinella infrasantoihca (Balakhm.), 
Gavelinella nmbilicatula (Mjatl.), Spiroplectam- 
mina rosula (Ehr.), Stensiocina exculpta exct/lp- 
ta (Reuss), Stensiocina grauulata grauulata 
(Orb.). 

Coniacian, Lace 2 

• Stensioeiua granulata granulata Zone: Eponides 
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conciunits planus Vass., Gavelinella costulata 
(Marie), G. infmsantnnica (Balakhm.), G. thal- 
mannl (Brotz.), Globorotalites michelinidnus 
(Orb.)i Osnnguliiria whitei whitei (Brotz.), 
Spiro plus a m mina embaensis Mjatl., Stemioeina 
gmnulala granulata (Orb.), Valvulineria laevis 
Brotz. 

Coniacian, Late 1 

• Gavetinella costulata Zone: Gavelinella costula- 
ta (Marie), G. infrasanlonicti (Balakhm.), 
G. tlnxlmanni (Brotz.), Osangularia whitei whi¬ 
tei (Brotz.), Bolivinita elcyi (Cushm.), 
Spiroplectamminet embaensis Mjatl., Stemioeina 
granulata granulata (Orb.) 

Coniacian, Early 

• Gavelinella kelleri Zone: Bolivinita eleyi 
(Cushm.), Eponides concinnus Brotz., 
Gavelinella kelleri (Mjatl.), G. praeinfrasanto- 
nica (Mjatl.), Globotruncana renzi Gand., 
Gyroidinuides turgidus (Hag.), Reussella kelleri 
Vass., Stemioeina granulata kelleri Koch, 
Verneuilina niuensteri Reuss. 

Coniacian, Turgay 

• Haplophragmium chapmani-Ainmasealaria 
autis-Rcmsella kelleri Zone: Ammabaculites 
digrms Podob., Ammobacuhides -uniats 
Tanach., Ammoscalaria antis Podob,, llaplo- 
phragmiitm chapmani (Tapp,), Spiroplectam- 
mina senonana orientalis Kiss., Trochamrnina 
boehtni brunke, T. argata Podob., Discorbis 
sibiricus Dain, Reussella kelleri Vass., Eponides 
concinnus planus Vass., Gavelinella costulata 
(Marie), G, ivfrasantonica (Balakhm.), 
Heterohelix spp, 

Coniacian, Zauralie 

• Discorbis sibiricus Zone: Arenobulimina sp., 
Nodosaria sp., TV. zippei Reuss, TV. hastata 
Schar., Deittalina .sp., D. basiplanata Cushm., 

D. tineafonnis Schar., Discorbis sp., D. sibiricus 
Dain, Stemioeina omseberica Baryschn., 
Valvulineria lentioula (Reuss), Eponides sp., 

E. incognitas Kypr., E. karstcni (Reuss), 
Gavelinella infrasantonica (Balakhm.), 
G. praeinfrasantonica (Mjatl.), G. sibirica 
Dain, Cymbalopora martini (Brotz.), Reussella 


kelleri Vass., Prdebulimina sp., /leterohelix spp. 

Coniacian, Early W Siberia 

• Haptophragmium chapmani-Ammoscalaria 
antis Zone: Ammobaculites digrins Podob., 
A. fragmentarius aggltttimlns Podob., Ammoba- 
culoides itnicus Tanach., Ammoscalaria antis 
Podob., Haptophragmium chapmani (Tapp.), 
Spirup/ectammina senonana orientalis Kiss. 

Turanian, Late 

• Gavelinella moniliformis Zone: Ataxophrag- 
mium cornpactum Brotz., Gaudryina pariabilis 
Mjatl., Gavelinella moniliformis (Reuss), 
Globorotalites multiseptus (Brotz.), Globotrun¬ 
cana lopparenti Brotz., G, marginata (Reuss), 
Hedbergella agalarovae (Voss.), Reussella cari- 
nata Vass., Spiroplectammina praclonga 
(Reuss.). 

Turanian, Late, W Siberia 

• Pseudoolavulina hastata hastata Zone: 
Ammoscalaria antis Podob , Haplophragmoides 
crikmayl Stelk et Wall., H, rota sibiricus Zasp., 
Pseudoclavulina hastata hastata Cushm., 
Textularia anceps Rems, Trochamrnina argata 
Podob. 

Turanian, Early, W Siberia 

• Gaudryinopsis filiforinis angusta Zone: 
Ammobaculites tuaevi Zasp., Ammomarginu- 
lina haplophargoidaefnrmis (Balakhm.), 
Gaudryinopsis ftlifarnsis angusta Podob., 
Ilaphphragmium incomprehemis (Ehrem.), 
Labrnspira collyra (Nauss.), Lituomba confusa 
Zasp., Trochamrnina subbotinae Zasp., 
Uvigerinnmmina manitobensis (Wick.). 

Cenomanian, Ltpper, W Siberia 

• Trochamrnina wet ten- 7 inch am m ina subbolt nae 
Zone: Ammobaculites tuaevi Zasp., Neobu- 
limina subcretacea (Cushm.), Reophiix inordi- 
natus Young, Saccammina srruposum Berth., 
Thurammina papillata Brady, Trocbammina 
subbotinae Zasp., T. wetteri Stelk & Wall, 
Uvigerinammina manitobensis (Wick.). 

Cenomanian, Lower and Middle 

• Gavetinella cenomanica Zone: Gavelinelki bal- 
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tic a (Brotz.), G. cenomanrca cenomanica 
(BroczO* G. cenomanica roncava (Vass.), 
Globigetin e!bides bentonensis (Morn), G. ultra- 
tnicrus (Subh.), Gyroidinoides nitidus (Reuss), 
G. subconi ms (Vase.), Hageiwioella chapman i 
(Cushrn,), Hedbergella caspia (Vass.), 
Hoeglundina postdorsoplana (Vass.), 
Lingulogatieltnella bilamcllosa (Balakhm.), 
Valvulincrta lenticula lenticula (Reuss), V. len- 
ticula plummcrae Loett. 

RADIOLARIA 

Turgay 

• Orbiculiforma renillaeforniis Zone: Orbiculi- 
forma renillaeforniis (Camp, et Clark), 0, aus¬ 
tralis Pess., 0. regis Pevs., Crncella espartoensis 
Pess., Tholodiscus fresnoensis (Forem.), Sticbo- 
capsa asymbatos (Forem,), Dictyomitra spp. 

• Ampbipyndax stock! Zone: Spongotrochus more- 
noensis Camp, et Clark, Orbiculiforma maxima 
(Lipm.), Phaselifonna subcarinata Pess., 
Patellida verteroemis (Pess.), Ampbibracbium 
mucronatum Lipm., Prumbracchittm articula¬ 
tion (Lipm.), Ampbimemum sibiricuw Lipm., 
Theocampe sibirica Lipm., Arupbipyndax stocki 
(Camp, et Clark), Dictyomitra spp., Lithos- 
trobus rostoirzevi Lipm. 

• Prunobrachium crassum Zone: Spongopyle inso- 
tita insolita Kozur., Spongotrochus polygonatus 
(Camp, et Clark), Prunobrachium crassum 
(Lipm.), Ampbibracbium ornatum Lipm., 
Porodiscits cretacem. Camp, et Clark, Botryo- 
metra amazon (Forem), Tkrocampe animnla 
(Gorb.), Immersotborax marinas (Gorb.), 
Dictyomitra spp,, Lithostrobus rostovzevi Lipm. 

• Ommatodisnis mobil'ts Zone: Phaselifonna 
concenirica (Lipm.), Ommatodiscus mobilis 
Kozl., Spongoditcus spp., Orbiculiforma spp., 
O. multa (KozL), Stylartci longisplna Squin., 
Dictyomitra striata Lipm., D. torquata Forem. 

• Stichocapsit pymmulata Zone: Cenosphaera sp., 
C. magnet Grig., EHipsoxiphuS asper Ruest, 
Trocbodiscus spiniger Lipm., Spongodiscus spp. 
Orbiculiforma spp. Stylotroebus dolichacantus 
Lipm., Stichucdpsn sp., St. py rami data (Grig.), 
Dictyomitra spp. 

• Cenodisous cenomanicus-Stichocapsa ferosia uva- 


iica Zone: Cenodiscus renomanious Aliev, 
Triadiscus lozyniaki Amon, Pentniastrum kur- 
gankmii Amon, Spnngotripus aculeatus l ipm., 
Sticbocapsa sp., St. ferosia uvaticn Amon, 
C'ryptampbo re Ha cortarn (Forem.), Holoaypto- 
canitim barbui Dumitrica. 


SPORES^POLLENS ASSOCIATIONS 

Maastrichtian, SPA IV.6: 

• dominants: Pinaceae , Taxodiaceae, Nermapollcs 
PL, Trudopollis Pf., T. nonperfectus Pf., T spe- 
ciostis PL: 

• subdominants: Gleichenidites sp., Pinns sp., 
P. nralica BoLli., Concavisporites sp., Mato- 
nisporites spp., Po/ypodiisporites Ep., Ltievi- 
gatosporites sp,, Cyatbidites sp., Cedrus sp., 
Casuarinidite rsp., Trio rites sp,, Tripnropol- 
lenites sp., Betulaepollcnitcs sp,, Kitprianipollis 
sp., Ocu/oppllis sp„ Plicapollis sp.; 

• attendants: Classapollis sp„ Gnetaceupollenites 
sp., Ephedrite s sp., Triporopollenites tnutabilis 
(N, Mtch.) Bratz., T. radiatostriatus (N. 
Mtcli.), Ttiatrinpollenites exelnis (R, Pot.), 
T. rnrensis PL, Subtriporopolleniiesamdatus PL, 
Vacuupollis spp., Nudopollis Pf., Extratriporo- 
pollenhes Pf., Mtincicorpus N. Mtch.. Aquila- 
pol/enites Rouse et N. Mtch., Proteaciditcs 
Cook, et Coup., Triprojectus N. Mtch.; 

• tnictopliyToplankton abundant. 

Campanian, SPA 1V.5: 

• dominants: Gleicbeniidites senonicus Ross., 
G, bietiis (Bolch.) Bolch., Plicifem delicata 
(Bolch.) Bolch., Pin us sp., P. aralica Bolch.; 

• subdominants; Concavisporites sp., Matonispo- 

rites sp., Polypodiisporites sp., Laevigatosporites 
sp., Cyatbidites' sp., Ariadtutesporites vemicdtus 
(Elsik) Hills., Cedrus .sp.. Casual in idites sp., 
Triorites sp., Triporopollenites sp.l BetuUicpol- 
tenill's sp., Kttprianipollis sp., Trudopollis rector 
PL, T. hemiperfeetus PF, T. parvotrudens Pf, 
7'. sp., Oculopollls sp., Plicapollis serta Pf, 
P. conserta Pf, P. sp.; 

• attendants: Appendicisporites sp., Cicatricosi- 
sporhes sp., Hemitelia sp., Baimeisporites sp., 
Vacuopollis spp., Nudopollis Pf, Extratripo- 
ropollenites Pf, Postnormapolles Pf, Manci- 
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corpus N. Midi., Aquilapollenitcs Rouse et 
N. Mtch.; 

• rare: Camarozonosporites Kr., Taurocusporites 
reduncus (Bolch,) Srover, Stenozonotriles radio - 
tus Chi., Divisisporitcs enkirchenensis Th., 
Foraminisporis Inmvtgacnsis (Nag)) Pad.; 

• microphytoplankton abundant. 

Santoninn, SPA IV.4: 

• dominants: Gleicheniidites senonicus Ross., 
G. laetus (Bolch.) Bolch., Plicifcra delicata 
(Bolch.) Bolch., Finns sp., P. aralica Bolch., 
Cedrtis parvhdccata Sauer, C. pisilla Sauer; 

• subdominants: Concavisporites spp., Maioni- 
sporites spp., Polypodihporites jlexus Chi., 
Laevigatosporiter ovatus- Wils. et Webst., 
Cyathidiles australis Coup., C, minor Coup., 
C. pit act a tus Dele, et Sprum., Cedrtis pacblder- 
ma. Sauer, Taxadiaaae , Casuarinidites cainozoi- 
cus Cook, ct Rikc, Trio rites barrisii Coup., 
Triporopollenites plicoides Zakl., Beluluepol- 
lenites ntiauexelsm P. Rot., Scabratricolpites legi- 
bilis Samuil., Kupr'umipollis santaloides (Stelm.) 
Kom., K clegttns (Zakl.) Kom., Complexiopollis 
spp., Vactiopollis spp., Vpyramis PC; 

• attendants. Appendicisporites sp., Cicatricosi- 
sporites sp., Hemitelia mirabilis Bolch., H. sepa¬ 
rata Chi., H. sp., Ba/mehporites rains Kond., 

B. st rid tus Kond., B. sp., Thorn so n ip oil is 
magnifiens (Th. ct Pf.) Kr., CdnCdvipollis Pf., 
Multiporopollenites sp., Bitmbacaridites sp., 
Liliacidites sp., Monocolpites sp„ Symplucacites 
sp., Proteacidites sp., Triporopollenites sp., 
TrudoptdliS sp.‘, 

• rare: Cctntarozoitosporitcs Kr., Taurocusporites 
reduncus (Bolch.) Stover, Stenozonotriletes 
radiants Ch|., Divisisporitcs ettkirchenensis Th., 
Foraminisporis bntaugaensis (Nagy) Pad.; 

• microphytoplankton abundant. 

Turanian, SPA 1V.3: 

• dominants: Gleibeniidites spp., Selaginella 
spp., Plic'tfera delicata (Bolch.) Bolch., 
Pinaceae, 

• subdoininaius: Taurocusporites reduncus 
(Bolch,) StoVer, Cyatbidites australis Coup., 

C. spp., Hemitelia maxonii Ros., Matonia- 
sporites spp., Lygodium , spp., Contignisporites 
perplexus Sind., Laevigatosporites ovatus Wils. 


et Webst., Polypodiisporites flexus Chi., 
Retitrico/pites spp., Tricolpites cf rcticnlatus 
Cook,, T. erugatns Hedl. ct Norris, Qnercites 
sparsus (Mart.) Sainoil., Araliaccac, Rutaccae , 
Nyssapolknhes sp., Polypontes clams N. Mtch., 
Monocolpites bis ulcus Mart,, Liliacidites sp., 
Disnlcites rericu/atus Pot, Erlcipites sp.; 

• attendants: Camarozonmporites ratus Kr., 
C. spp., Concavisporites kainopbyticus Voron., 
C junctum (K.-M.) Semenova, Kornilovites 
crispus Kaltn., K trisegmentatns Kalin., 
Cicatricosisporites perforates (Mart.) Voror., 
C. exilioides (Mai.) Voron., G dorogensis Pot. 
et Cell., Appendicispvriies sp., Anemia sp., 
Complexiopollis PL, Kuprinnipollis Kom., 
Turonipollis- Aineron, Trim Ip or op alien ites Pf., 
Triaritesx 

• microphytoplankton rare. 

Late Cenomanian-early Turanian, SPA IV.2: 

• dominants: Gleibeniidites sp., G. senonicus 
Ross., G. laetus (Bolch.) Bolch., G. stelldtus 
(Bolch.), Plicifera delicata (Bolch.) Bolch., 
Pimtceac, 

• subduminants: Cyatlnditcs australis Coup., 
C. spp., Hemitelia maxonii Ros., Matonia- 
spontes spp., Lygodium sp., L. japoniciforme 
L. lv.. granulation 1 . Iv., Contignisporites 
perplexus Sing., Laevigatosporites ovatus Wils. 
et Webst., Polypodiisporites flexus Chi., 
Retitrico/pites vermimurns Brenn., R. granosus 
Hedl. et Norris, R. vulgaris Pierce, Tricolpites 
cf. reticula tus Cook., T. erngatus Hedl. et 
Norris, Rousea mki/ipoi/is Sriv.tst., Viburnum 
sp., Qnercites Sparsus- (Mart.) Samuil., Aralia- 
ccitc, Rutaceac , Jdyssapo/lenitcS sp.. Polypontes 
darns N. Mtch., Monocolpites bisnlcus Mart., 
Liliacidites sp., Disnlcites reticula tus Pot., 
Erlcipites sp.; 

• attendants: Camarozonosporites ratus Kr., 
C. spp., Concavisporites kainopbyticus Voron., 
C. junction (K.-M.) Semenova, Kornilovites 
crispus Kalm., K. I rise gin cut at us Kalrm., 
Cicatricosisporites petforaius (Mart.) Voron., 
C. exilioides (Mai.) Voron., C dorogensis Pot. 
ct Cell., Appendicisporires sp.. Anemia sp., 
Complexiopollis Pf., Kttprianipollis Kom., 
Turcnipollk Ameron, Tricolporopollenitcs Pf., 
Triarites sp.; 
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• rare: Taurocusporites reduncus (Bolch.) Stover, 
T segmentatus Stover, Foraminisporis wontha- 
gieast's (Cook, cl Dettm.) Dettm.; 

• microphytoplankton rare. 

Early-middle Cenomanian, SPA IV. 1: 

• dominants: Gleiheniidites sp., G. senonicus 
Ross., G. kietas (Bolch.) Bolch., Finns, Cedrus, 
Podocarpus, Dacridittm., Phyllocladites ; 

• subdominants: Dicksoniaceac, Cyatbeaceae, 
Matoniaceae, Pnlypodiaceae, Lygodium sp., 
L. japonicifonne E. (v.; 

• attendants: Lophotrilctes, Hymenozonotriletes, 
Camctrazonosporites , Concavisporitcs, Cicatri- 
cosisporites sp., Appendicisporites sp., Anemia 
sp., Castanea vakhraneevt Bolch., Tricolpites 
sagax Norris, T. albiensis Kemp., Cipuliferoi- 
daepollenites minutus (Brenner) Sing., Platanus 
orientalifonnis Samoil., Menispemmm turoni- 
cum N. Mtch., Querrites sparsns (Mart.) f. ves- 
cus Samoil,, Rhamnaceae ; 

• rare: Cinguulatisporites eukirchensoides Dele, et 
Sprum., Taurocusporites reduncus (Bolch.) 
Stover, Peromonolites reticulatus Brenner, 
Typha sp. 

FLORA 

Leafy flora assemblage LFA I: 

• Asplenium dicksoninnum Fleer, Onycbiopsis psi- 
lotoides (St. et Webb) Ward, Gleichenia sp., 


Cbtdophlebis foergeissenii (Heer) Vachr., C. kul- 
densis Vachr., Spbenopteris sp., Nissonia 
kazachstanica Vachr., Otozamites jartnolenkoi 
Vachr., Zamites ? sp., Podosamites ellipsoides 
Sap., Sequoia beterophylla Velcn., 5. fastigata 
Heer, Magnolia sp., Menispennites brysebtofovi- 
cbii Vachr., Myrica ? kuldensis Vachr., M. zeu- 
keri (Ett.) Heer., Platanus pseudoguiUelmae 
Krass., P cuneiformis Krass, P. golenkinii, 
Vachr., P. primaeva Lesq., P newberryana 
Heer., Dalbergites sewardiana (Shup.) Vachr,, 
D. simplex (Nevvb.) Sew., Leguminosites ovalifb- 
lius Heer, Acer jansebinii (Vachr.) Vachr., 
Ziziphus mermen Vachr., Vitis cretacea Vachr., 
Cissites uralensis Krysht., Aralia formosa Heer, 
Diospyros primaeva Heer, Dicotylopbyllum 
rhomboidale Vachr. 

Aktyubinskian Priuralie, Western Primugod- 
zharie, Upper Albian-Cenomanian. 

So called Koldencn-Tenrirskian flora (according 
to Shilin, 1986). 

Leafy flora assemblage LFA II: 

• Regnellidium sp., Taxites kasacbstanica Shilin, 
Magnollia alternant Heer, M. amplifolia Heer, 
Laurophyllum sp., Platanus sp., P. pseudoguillel- 
rnae Krass., P. cuneiformis Krass., Celtidopbyl- 
lum praeustrale Krass., Dalbergites simplex 
(Newb.) Sew., Ilex sp., Ziziphus ajatensis 
Vachr., Diospyros primaeva Heer, Eucalyptus 
uralensis Vachr, 

Turgay trough, Cenomanian-Turonian. 
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